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Abstract: In the last decades, the European Union (EU) agricultural policy has encouraged extensive 
livestock farming systems as a sustainable way of production, while more recently, voluntary 
certification schemes on mountain origin and autochthonous breeds have been put in place to 
further contribute to the preservation of biodiversity and economic activity in mountainous areas. 
The aim of this study is twofold: first, to investigate the role of the mountain origin and local 
autochthonous breed certification on urban consumer’s acceptability; and second, to compare 
consumer’s overall acceptability at central location versus home-based. These two specific objectives 
are designed to better ascertain the suitability of these voluntary certifications as a marketing tool 
that helps to bridge the gap between urban consumers’ beef choices and rural sustainability. Main 
methods of analysis included internal preference mapping and cluster analysis. Findings suggested 
that both claims, mountain origin (Pyrenean in particular) and autochthonous breed conveyed 
relevant information to consumers at the moment of testing, while the former played a stronger role 
on hedonic valuations. We have found that the environmental setting significantly influences 
acceptability with higher ratings obtained in the home test. A small niche market for Pyrenean cattle 
breeders was also detected, while reaching the larger and more product involved segment of urban 
consumers would require further marketing actions. 
Keywords: consumer acceptability; beef; origin; local breed; testing environment; cluster analysis; 
urban consumer; sustainability 
 
1. Introduction 
A potential rise in urban demand for pre-packaged and labelled fresh meat (and beef in 
particular) could be expected accompanying the current trends in purchasing habits, where the 
traditional channel (i.e. butcher’s) is losing weight in favor of super/hypermarkets or online 
shopping. Thus, providing information in the labelling about specific key attributes could help the 
choice of sustainable meat in urban markets. Examples of such key attributes are mountain farming 
and autochthonous breeds, and respective voluntary certification schemes have been put in place in 
the European Union (EU) to contribute to the preservation of biodiversity and economic activity in 
mountain areas. This paper contributes to the scarce literature in the context of (sensory) acceptability 
and the role of information, and to the authors’ knowledge, this is the first paper investigating 
whether urban consumers’ (hedonic) preferences move towards more differentiated fresh meat, and 
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to what extent, sustainable claims linked to the origin and breed, have an impact on acceptability. 
Central location tests are the usual approach to analyze consumers’ acceptability, and in this paper, 
we explore if moving to an environmental setting closer to a daily consumption situation has an 
impact on the hedonic preferences and the response shift elicited following the information display. 
This last aspect is relevant as it allows a closer approximation to the potential performance of the 
products in the market place. 
In the last decades, the EU policies have given support to extensive livestock farming systems 
in general, and more recently, to mountain farming areas in particular, as a sustainable way of 
production. These systems may satisfy urban consumer demands related not only to the provision of 
food products but also of a wide range of public goods and positive externalities, such as the 
preservation of the rural cultural heritage, landscape, biodiversity, and the development and 
maintenance of rural communities and its population. Likewise, most of these livestock systems are 
also linked to the preservation of mountain areas and autochthonous breeds [1,2]. The Aragonese 
region, where this study is carried out, is located in the Northeast of Spain. This region has a long 
tradition of beef production and consumption, with the presence of autochthonous breeds (e.g., 
‘Parda de Montaña’ and ‘Pirenaica’). More specifically, there are extensive cattle farming systems 
based on local breeds in the Pyrenean valleys of this region, which are characterized by the 
abundance of pastures. Despite these breeds are still not endangered, the continuity of local livestock 
systems could be better guaranteed by developing calves’ production systems according to the new 
market demands. 
Traditionally, consumers have based their decisions on what can be considered as search and 
experience attributes, depending on if they can be assessed either prior (e.g. color) or after 
consumption (e.g. tenderness), respectively [3]. In absence of further guarantees, the high variability 
in generic meat quality makes consumers’ perception difficult at the moment of choice. In this sense, 
recent studies report that consumers are increasingly relying on non-sensory attributes, which cannot 
even be evaluated at the consumption stage and may not necessarily improve their sensorial 
valuation [4,5]. This is the case of credence attributes [6], which may provide information to the 
consumer through a certification or guaranty usually included in the label, turning this attribute into 
a search cue. The geographical origin is considered a relevant credence attribute, ranging from 
country, region to local definitions. Consumers’ ethnocentrism favors preference for food originating 
from the consumers’ own provenance [7], while quality associations with specific producing areas 
may also be reinforced the narrower the area limits are. Thus, the regional [8] and local origins [9] 
have been found to trigger a more powerful credence signal than the country of origin in specific 
food products. 
Despite the European Union has recently regulated the requirements for a voluntary quality 
scheme of mountain food products [10], it is still not clear the role that this information plays on 
consumers’ choice. Although we may expect a positive influence when considered isolated, its 
relevance is unknown when it is presented in combination with other attributes (such as the breed 
versus the origin), or varying levels of origins (national, regional or Pyrenean origin). Thus, the 
literature on the influence of the Pyrenean origin, in particular, or any other mountainous area in 
consumers’ preferences for beef (or other meats) has been scarcely analyzed to the authors’ 
knowledge. A relevant exemption is Sanjuán and Khliji [11], who found, however, a prevalence of 
regional over Pyrenean origin. In addition, despite the literature supports that the breed information 
by itself is not crucial in determining consumers’ meat choices, the implicit local or regional origin 
connotation of the autochthonous breed claim may well reinforce the breed impact [2, 12]. In this 
sense, some EU countries, including Spain, have recently implemented national programs to promote 
this differentiation tool [13]. Moreover, mountain farming and autochthonous breed quality schemes 
can also be combined with earlier figures, such as Protected Geographical Indications (PGI) [11] (PDO 
and PGI guarantee the origin and the compliance of the product with specific standards of quality 
regulated by a Code of Practice. The EU established these quality labels in 1992 (last update is 
Regulation (EU) 1151/2012 [14]). 
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Most of the sensory studies on beef focus on the comparison between trained panels versus 
untrained consumers, on the analysis of different sensory attributes, and blind tests carried out in a 
laboratory or central location setting [15]. However, in order to mimic a more real-life consuming 
experience, and for marketing purposes in general, it is especially valuable to investigate not only 
blind but also identified valuations, as well as the impact of non-sensory attributes information on 
consumers’ likings [16]. Note that non-sensory attributes can be observable by the consumer, not only 
at the moment of consumption, but also of purchasing as they can be printed in the label (e.g. EU 
mountain farming or autochthonous breed logos). Moreover, the experimental environment and the 
tasting conditions are likely to influence these ratings. Thus, in a usual consumption context, several 
factors are simultaneously interacting, such as the way of preparing the beef at home with the 
preferred degree of doneness, the possibility to add any seasoning, as well as the consumption of the 
product in a more familiar atmosphere. Accordingly, in this paper the ratings elicited in a central 
location test are compared with the ones obtained with a home-based test, allowing the consumer to 
choose the aforementioned items within certain parameters. 
The aim of this study is twofold: first, to investigate the role of the mountain origin and the 
autochthonous breed claim on urban consumer’s acceptability; and second, to compare consumer’s 
overall acceptability at central location versus home-based. These two specific objectives are designed 
to better ascertain the suitability of the voluntary certification of local autochthonous breeds and 
mountain labelling as a marketing tool that helps to bridge the gap between urban consumers’ beef 
choices and the sustainability of autochthonous livestock production systems. 
2. Materials and Methods 
2.1. Products 
As Table 1 shows, five beef loin samples were compared under blind and identified conditions. 
The samples were characterized according to: i) origin, as being produced either in a well-known 
area for beef production (the Pyrenees in the region of Aragon), or the region of Aragon (which is the 
region where the study was carried out) or in the country of Spain; and ii) breed, either autochthonous 
(Parda de Montaña), not autochthonous (Limousine), or without providing breed information. 
Table 1. Name and description of the samples evaluated under the different information conditions. 
Sample Codes Origin Breed 
PA Aragonese Pyrenees 
Autochthonous  
(Parda de Montaña) 
PNS Aragonese Pyrenees Non specified 
RNS Regional (Aragonese) Non specified 
RNA Regional (Aragonese) 
Non autochthonous  
(Limousine) 
NNS National (Spanish) Non specified 
2.2. Consumer Selection and Test Procedure 
Between the end of 2012 and the beginning of 2013, 277 consumers participated in the hedonic 
tests. Tests were carried out in the main city of Aragon (Spain). This medium-size city is equally-
distant from the Spanish main cities, and it has been identified within the literature as representative 
of the national population trend in terms of both, urban purchasing and consumption habits of a 
wide range of food products, and consumer’s socio-economic profile [17–19]. Consequently, it has 
been frequently used for testing novel food products before launching them to the urban markets. In 
this study, the tests were carried out in a familiar setting named central location, mainly civic centers 
and citizen associations’ headquarters, in different locations of the city. Sessions were organized from 
Monday to Saturday with a flexible schedule. Consumers received 10€ for participating in the study. 
The recruitment process and the test procedure followed mainly Sanjuán-López et al. [16], adapting 
them to the peculiarities of the product evaluated (beef). The sampling method was a stratified one. 
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Thus, individuals were randomly selected to ensure that at least gender, age, income, and education 
levels of the participants in the sample were representative of those of the regional population 
(Aragon). Additionally, the respondents had to meet three criteria: being over 18 years old, consume 
beef, and regularly participate in food shopping. The tests lasted between 35–45 minutes. Each 
consumer was asked to evaluate five samples of beef in two experimental settings: first, blind, and 
second, informed. The identified test was performed in two different environments: 144 consumers 
evaluated the samples at the central location (CL) and 133 at home (H). In a real-consuming 
experience, information about the product is available to the consumer and therefore the identified 
test is closer to a real consumption situation. Besides, the home environment adds an extra layer of 
reality, not only because the consumer can feel more at ease but also because he/she can add the 
seasoning and choose the level of beef doneness according to his/her own taste (within certain limits 
imposed by the experiment, see later).  
Consumers were asked to report their overall liking of the samples using a structured line scale 
(0–100 mm), with hedonic references ranging from 0 = ‘I do not like it at all’ to 10 = ‘I like it very 
much’. The samples were placed on a plastic plate and served following William’s Latin squares 
balanced for order and first-order carry over effects [20, 21] in a monadically sequential order of 
presentation. In the blind test, the presentation order changed across consumers, while in the 
informed test, the order changed across sessions. Water and toasts were available and recommended 
in order to clean the palate after each sample. Each sample of strip loin was cooked on a grill at 200 °C 
until reaching an internal temperature of 70 °C according to the American Meat Science Association 
Guidelines (AMSA) [22], to a medium degree of doneness [23] and divided after cooking into 2.5 × 
2.5 cm portions. Then, they were covered in aluminum foil and labeled with a three-digit code. 
Samples were directly served to consumers just after cooking. 
Before the first (blind) test and as part of the decision framing [24], consumers were asked to 
imagine themselves having their own cooked meal at home in order to put them in a more familiar 
consuming context. Between blind and identified tests there was a 15 minutes break during which a 
questionnaire was administered. The questionnaire was structured in the following order: first, beef 
purchasing and consumption habits; second, cattle breed awareness; and third, socio-demographics. 
In the identified tests, each participant was provided with a set of printed labels visually resembling 
real ones aiming at mimicking a real consumption situation, where the label can be found attached 
to the packaged fresh beef. The label only contains the corresponding level of the origin and breed 
attributes, without a full description of these items. The picture included in the label was common 
for all samples and its goal was purely esthetic. These labels were ordered in the same sequence as 
the samples to test (see Figure 1). 
Those consumers who evaluated the samples at home were provided with a vacuum-packaged 
steak of each sample (60 g) coming from the same muscle than in the CL test. Consumers received 
some instructions to guide them on how to develop the home test. They were contacted by phone to 
get their ratings and responses; the phone contact was also useful for detecting if they had correctly 
followed all the indications. More specifically, they had to respect the order of samples presentation 
provided, drink water between each of the samples, and not to drink soft drinks or alcoholic 
beverages before the test. Despite they could share the sample with their relatives, they had to express 
their own valuation to reduce the family halo effect [25]. They had freedom to add any seasoning or 
accompaniment, as well as to choose the level of doneness, although the same recipe had to be used 
for all samples. In fact, given the format presentation, grill was the most obvious cooking option. 
Information concerning the use of any seasoning or garnish, and the degree of beef doneness was 
also recorded through the questionnaires. 
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Figure 1. Example of a card showed to consumers at the identified test. 
2.3. Statistical Evaluation 
2.3.1. Univariate and Bivariate Statistics 
Average overall liking scores for each sample in each environmental setting were compared 
using standard statistical tests. Applying the central limit theorem, a ‘normal’ sampling distribution 
was assumed and therefore parametric tests were applied. Two-way ANOVA with interaction was 
applied to investigate if consumer scores differed across testing conditions and samples (p ≤ 0.05). A 
one-way ANOVA test was also conducted to evaluate the statistical difference in means across the 
whole set of product samples (p ≤ 0.05). After conducting the Levene test for equal variances, and in 
the presence of homogenous variances, Tukey’s Honestly Significant Difference (HSD) test was used 
to detect the presence of differences in means across specific pairs of samples. In contrast, Games–
Howell test was applied under non-homogenous variance.  
A paired-samples t-test statistic was applied to evaluate the statistical differences between mean 
scores for each of the five common samples under different information conditions (informed and 
blind test), within each of the experimental settings. Besides, the chi-square test statistic (p ≤ 0.05) was 
applied to evaluate the presence of statistical differences between socio-demographic characteristics 
of consumers in different clusters defined in terms of informed ratings (see below). Statistical analyses 
in this section were carried out with IBM SPSS Statistics 22 (IBM, New York, USA) and STATA 14 
(StataCorp, Texas, USA). 
2.3.2. Multivariate Statistics 
In this section, we first apply an internal preference mapping to find hedonic preference 
patterns; and second, we classify consumers with similar patterns through a cluster analysis. The goal 
is first, to evaluate the presence of heterogeneity in informed scores, and second, if such a 
heterogeneity exists, to group consumers into segments that could become relevant for marketing 
purposes of the Pyrenean and autochthonous breeds, in particular. As such, we will focus on the 
informed scores elicited at home as a closer context to a usual consumption situation. 
2.3.2.1. Internal Preference Mapping 
The internal preference mapping (MDPREF) is a bi-dimensional map that helps to show the 
presence of heterogeneity in consumers’ scores, analyzing individual hedonic ratings instead of 
average ones. This technique allows a visual representation of consumers with similar hedonic 
patterns and the identification of their most preferred samples. Unlike other mapping techniques 
(external preference or projective mappings), the internal preference mapping does not focus on 
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identifying the sensory descriptors that drive consumers (or trained panels) preferences. Therefore, 
the internal preference mapping can be more suitable to explore the influence of non-sensory 
attributes (including varying levels of origin and breed) on consumer’s acceptability. It may also be 
helpful at providing a whole picture of consumer’s acceptability before grouping consumers through 
a cluster analysis. Previous to further analysis, consumer’s ratings were standardized to remove the 
scale effect. Then, a Principal Component Analysis (PCA) was applied to the identified ratings. For 
each beef sample, the coordinates on the preference space determined by the first two components 
were kept. Next, consumer’s ratings were regressed onto these coordinates, and plot into the 
MDPREF. XLSTAT 2018 (Addinsoft, New York, USA) statistical package was used for this purpose. 
Further information concerning internal preference mapping can be consulted in [26]. Some 
applications for meat products include [27] and [28], who also explained the advantages, from the 
marketing perspective of conducting a MDPREF versus the external preference mapping (i.e. based 
on trained panel evaluation). 
2.3.2.2. Cluster Analysis 
Finally, using only informed ratings recorded at home, a cluster analysis was conducted in order 
to classify consumers into groups with distinct sensory patterns. In particular, an Agglomerative 
Hierarchical Clustering (AHC) test based on Wards’ agglomerative method was used [29]. The 
number of clusters was chosen from the dendrogram. This technique, comparing to k-means 
clustering, has the advantage of not requiring the user to specify the number of clusters a priori. 
XLSTAT 2018 statistical package was used for this purpose. 
3. Results and discussion 
3.1. Participants Profile 
Table 2 shows the absence of statistically significant differences between either our consumers’ 
sample or each of the subsamples and the population in terms of gender, age, and level of income 
and education. In this sense, they are representative of the population. As Table 2 shows, slightly 
more than half of the participants were female (53%), between 35 and 64 years old (56%), with a 
household’s net income between 1150 and 3000 €/month (55%), which can be considered a low-
medium interval, and almost half of the respondents have achieved secondary studies (46%). 
Moreover, no significant differences were found between participants in the two experimental 
settings where the identified test was conducted (CL and H tests), except for age. In this way, 31% 
(versus 15% in the H test) of consumers only evaluating beef in the central location were older than 
65 years old, while 40% (versus 56% in the H test) were between 35–64 years old. 
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Table 2. Description of the sample in the two experimental settings and the population. 
(%) 
Sample 
(Chi-Square Statistic in Parentheses) A Population B 
CL Test CD H test Total 
Gender: Female 
52 
(1.000) 
53 
(0.887) 
53 
(0.887) 
52 
Age **: (0.320) (0.286) (0.384)  
18–34 29 29 28 20 
35–64 40 56 56 60 
≥65 31 15 16 20 
Net income: (0.282) (0.697) (0.525)  
<1150 €/month 34 29 32 30 
1150–3000 €/month 55 56 55 51 
>3000 €/month 11 15 13 19 
Level of studies: (0.225) (0.289) (0.183)  
Primary 22 26 19 28 
Secondary 42 39 46 47 
University 36 35 35 25 
N. individuals 144 133 277 1,300,000 
Note: A Chi-square statistics between each subsample/the full sample and Aragon population were 
calculated. B Source: [30] and [31]. C ** reveals the presence of statistical significant differences between 
subsamples at 5%, (p ≤ 0.05) according to the chi-square test. D CL: Central Location test; H: Home use 
test. 
3.2. Consumers’ Acceptability: The role of Origin and Breed 
The two-way ANOVA test shows that there are significant differences across average scores 
assigned to the five samples in the two information conditions (F-ratio: 13.15, p ≤ 0.001, whilst the 
one-way ANOVA test reveals the presence of significant differences in each information condition 
(blind: F-ratio: 6.54, p ≤ 0.001; identified: 7.20, p ≤ 0.001). After confirming the presence of equal 
variances, the subsequent application of the Tukey test detected significant differences for the full 
sample of consumers between pairs of meat samples.  
Table 3 presents average acceptability scores across the different information conditions and 
environmental settings. In the two first columns of Table 3, results show that the ratings assigned to 
each of the samples in the two information conditions (blind and identified test) are above the central 
point of the scale. Therefore, we conclude that all the samples are characterized by presenting a good 
acceptability. 
In the blind test, findings suggest the presence of roughly three groups of samples with relatively 
homogeneous ratings. In general terms, the national origin got the highest ratings (NNS), followed 
by the regional one (RNA and RNS), while the lowest scores were assigned to the Pyrenean sourced 
beef (PA and PNS).  
In the identified test, the Pyrenean samples were clearly distinguished from the remaining ones. 
Noticeably, the lowest scores attached to the Pyrenean sourced beef in the blind test turned to be the 
highest in the identified test. Thus, the general ranking was inverted. Notwithstanding, in both 
testing conditions, there was a certain degree of heterogeneity. This issue will be revisited in section 
3.3. In the following subsections, the role that origin and breed play on consumer’s acceptability is 
analyzed first, in combination with the impact of the environmental setting (see next subsection), and 
second, considering the difference between the blind and identified rates (see subsection 3.2.2). 
3.2.1. The Impact of the Environmental Setting 
The identified evaluations can also be analyzed distinguishing between the central location and 
home tests results (the third and fourth columns in Table 3, respectively). Thus, while in the central 
location the results show the absence of significant differences across average scores (F-ratio: 1.57, p: 
0.180), significant differences were found on the five samples when evaluated at home (F-ratio: 9.63, 
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p ≤ 0.001). This result points out the influence of the experimental setting on consumers hedonic 
valuations. 
Average informed scores for each of the five meat samples elicited at home were significantly 
higher than those elicited at the central location. This result is in line with previous studies evaluating 
meat [15], or other products such as chocolate bars [32]. More specifically, this difference ranged from 
0.529 points in the autochthonous breed coming from the Aragonese Pyrenees (PA) to 1.338 in the 
unspecified breed sharing the same origin (PNS). Similarly, although evaluating goat meat in a blind 
test, Guerrero et al. [15] obtained that the home-blind test scores were between 0.15 and 0.96 points 
higher than in the laboratory test. In our study, the difference is even higher (on the same scale), 
which could be explained, among other factors, by the more flexible way of preparing beef at home 
or the possibility to add different seasonings. In the study carried out by Guerrero et al. [15], only salt 
was suggested as flavoring, and an easy way of preparing the meat was recommended. In the same 
way, Karin et al. [32] found a difference ranging between 0.8–1.1, when significant. In this case, the 
scale was a 9-point hedonic one. It seems reasonable to expect bigger differences when the product 
needs to be cooked and personal taste on seasoning among other factors can contribute to make a 
product more likeable, as well as when a longer scale is employed. 
Summing up, this paper contributes to the existing literature confirming that the closer the 
testing situation developed at home to an usual consumption one, the higher the gap between the 
laboratory test and the home use test ratings, as well as providing relevant factors which may 
influence this difference, which have been scarcely analyzed within the literature. Thus, the hedonic 
valuations were, in general, influenced by the seasoning and end-point preferences. While the 
ranking of meat samples was practically not altered, the ratings were clearly higher when moving to 
an environmental context more in accordance with consumers’ tastes and familiarity. In those cases 
where the seasoning or the degree of doneness does not seem to have had an impact on the valuation, 
the higher values assigned at home with respect to the central location, could still be explained by a 
more relaxed and familiar atmosphere.  
3.2.2. The Impact of Information 
In the last three columns of Table 3, the average difference between identified and blind likings 
(In - Bn) in the full sample (fifth column) and in each of the subsamples (sixth and seventh columns) 
is listed. According to these results, the provision of non-sensory information affected significant and 
positively consumers’ hedonic valuations (see below), but to a different extent depending on the 
environmental setting (see subsection 3.2.2.2).  
3.2.2.1. The General Impact of Information 
Considering the whole sample of consumers, the difference between the identified and blind 
ratings ranged from 0.412 in the regional sample (RNS) to 1.412 in the Pyrenean sourced beef (PA 
and PNS), with significant differences in three out of the five samples. Previous studies reported a 
minor difference between these two information scenarios, when adding information concerning the 
farming system (conventional or ecological) [33], the production system (grazing or feedlot) and the 
level of marbling [34], and the slaughtering age [35]. Thus, Napolitano et al. [33] found a discrepancy 
of 0.45 using a 9-point hedonic scale, Morales et al. [34] showed a similar discrepancy of 0.46, but 
using a 7-point scale, while Beriain et al. [35] failed to find any significant impact of slaughtering age 
information. Notwithstanding, the impact of origin information on consumer acceptability has been 
shown to be strong also in other meat products, such as dry-cured ham [8]. 
3.2.2.2. The Impact of Information in a Specific Environmental Setting 
Informing about the Aragonese Pyrenees origin raised a significant effect in the central location 
test (PA and PNS), while information on both, origin and breed (or lack of breed), affected hedonic 
ratings in the home test (the impact being only weak when combining regional and non-
autochthonous breed—RNA—though). This fact suggests that the impact of information plays a 
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more relevant role in the home test and, in particular, this impact is significantly sharper in the breeds 
reared in the Pyrenees. Taking into account the scarcity of the literature, the closest reference is 
Sanjuán and Khliji [11], which, however, is not about hedonic valuations but rather about choice and 
willingness to pay. Interestingly, the authors found a moderate impact of the Pyrenean origin on 
consumers’ choice while the explicit recognition of the breed triggered a more substantial impact on 
final choices. Our findings, however, appear to be more favorable to the Pyrenean origin, at least as 
a trigger for acceptability, while if acceptability is a precursor of final purchase needs to be furtherly 
investigated, since is out of the scope of the current paper. 
Table 3. Mean liking scores: statistical comparison across beef samples and between information 
conditions. 
Sample 
Codes 
Average Liking Score 0–10 Scale  
(Standard Deviation in Parentheses) 
Comparison of Mean Scores Between 
Identified and Blind Test  
(p-Values in Parentheses) 
B I I CL B, C I H I-B D I-B CL I-B H 
PA 
A5.655 a  
(2.116) 
6.621 a,b  
(2.019)  
6.371 **  
(2.076) 
6.900 a,**  
(1.923) 
0.926  
(0.000) 
0.760  
(0.001) 
1.111  
(0.000) 
PNS 
5.553 a  
(2.138) 
7.021 a  
(1.983) 
6.387 ***  
(2.139) 
7.725 b,***  
(1.518) 
1.412  
(0.000) 
0.909  
(0.000) 
1.969  
(0.000) 
RNS 
5.765 a,b  
(2.171) 
6.170 b  
(1.921) 
5.913 **  
(2.032) 
6.452 a,**  
(1.755) 
0.412  
(0.007) 
0.311  
(0.164) 
0.523  
(0.012) 
RNA 
6.158 b,c  
(2.223) 
6.321 b  
(2.065)  
5.964 ***  
(2.203) 
6.720 a,***  
(1.825) 
0.166  
(0.200) 
−0.045 
(0.841) 
0.402  
(0.076) 
NNS 
6.334 c  
(2.304) 
6.532 b  
(1.939) 
6.099 ***  
(2.103) 
7.020 a,***  
(1.609) 
0.223  
(0.197) 
−0.154  
(0.495) 
0.646  
(0.014) 
Note: A Means within a column with different lowercase letters are significantly different at 5% (p ≤ 
0.05) according to the statistic Tukey. B ***, and ** stand for statistical significant differences at 1% (p 
≤ 0.01) and 5%, (p ≤ 0.05) respectively, according to the independent samples test. C B: Blind 
acceptability, I: Informed acceptability; CL: Central Location test, H: Home use test. D P-values 
corresponding to the paired-samples t-test. 
3.3. Internal Preference Mapping and Clustering 
So far, mean scores have been analyzed, while the standard deviations suggested the presence 
of a certain degree of heterogeneity across consumers. In this section, first, we will confirm such 
heterogeneity in informed scores through an internal preference mapping and second, after 
confirmation, we will group consumers into clusters and describe their profile, to inform stakeholders 
about the most interesting urban markets’ segment to target a promotion campaign of both quality 
schemes, mountain farming and autochthonous breed.   
3.3.1. Internal Preference Mapping  
The internal preference map for the five samples evaluated in the central location test is shown 
in Figure 2a. In this identified test map, the two first factors accounted for 58.41% of the explained 
variance, accounting for 59.14% in the home use test (Figure 2b). Consumers are scattered differently 
depending on the experimental setting. Thus, in the central location test, consumers are more equally 
distributed across the four quadrants of the map than in the home-based test, reflecting more 
heterogeneous hedonic preferences. In other words, there is a substantial number of consumers with 
clear preferences towards each of the five products analyzed. In the home-test, however, acceptability 
is clearly more concentrated in the right quadrants, where the samples of Pyrenean origin are located 
(PA and PNS), implying that these are the most preferred samples. 
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Figure 2. Internal preference mapping based on identified test ratings. (a) central location; (b) home 
use. 
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Summing up, considering the information provided by Figure 3, one segment was favoring the 
Pyrenean non-specified breed product (PNS) (cluster 1), and the second one, favored both Pyrenean 
sourced samples over the rest (PA and PNS). Figure 3 also shows that cluster 1 assigned a lower 
rating than cluster 2 to each of the samples. Taking into account these features, we tentatively named 
cluster 1 as “Hedonically demanding” and cluster 2 as “Pyrenean sourced prone”. It is also interesting 
to note that the second cluster, with a clear hedonic preference towards the Pyrenean beef, is much 
smaller (16% of the consumers), and in this sense, it agrees with the results by Sanjuán and Khliji [11], 
where only a small segment in Aragon was really willing to pay a premium for such origin. 
3.3.2.2. Consumer’s Segment Profile: Socio-Demographics and Tasting Preferences 
The socio-profile, as well as the tasting preferences differs between both clusters. In Table 4, the 
two clusters and the whole sample profile are described in these terms. The chi-square test reveals a 
significant association between the cluster membership and some of the consumer characteristics. 
Nevertheless, non-significant characteristics are kept in Table 4 to provide more information 
concerning each segment. In relation to socio-demographic characteristics, the second cluster 
identified as “Pyrenean sourced prone” is composed in a larger proportion by women (62% vs 52%, 
although not statistically significant), older (with a less percentage of medium-age consumers, being 
38% vs 59% between 35 and 64 years old, and a higher percentage of older than 65 years old, 33% vs 
12%); which had achieved a lower level of education (with a higher percentage of primary studies 
(29% vs 12%), and a lower percentage with a university degree (24 vs 39%). 
Regarding the tasting preferences of the whole sample (see the third column), the results indicate 
that all the consumers added at least one seasoning to enhance the taste of beef at home. In particular, 
all of them added salt or oil at the moment of consumption or cooking (not shown in Table 4), while 
the majority of them added at least two condiments. For instance, 80% added salt and oil (Table 4). 
Moreover, those consumers who added any spice, they added it in combination with salt (86% of 
them) or oil (86% of them). The use of similar condiments could be expected, taking into account the 
culinary skills of participants, and their cultural roots with the Mediterranean diet. By order of 
importance, the most common seasoning was oil (91%), followed by salt (89%) (not shown in Table 
4), and spices (16%), mainly ground pepper and garlic. In addition, 31% of consumers added a side 
dish (mainly French fries or salad), while 26% of them preferred samples at higher or lower 
temperature than the medium one. Moreover, the highest identified ratings were assigned when the 
consumer added some condiment, although this difference was not always significant, therefore it 
was not finally included in last version of the paper. Details are available upon request.  
Cluster analysis has been demonstrated within the literature to be effective at grouping 
consumers following their preferences of beef tested with different seasoning or culinary practices, 
such as using coatings with different seasoning [36] or at different end-point temperatures [37]. Thus, 
consumers belonging to the first cluster named “Hedonically demanding” enhanced less the natural 
flavor of beef by adding salt and oil (76% of them), whereas almost all the consumers (95%) in the 
second cluster identified as “Pyrenean sourced prone” had added this seasoning to the samples. In 
contrast, there were not significant differences between clusters regarding the use of spices, that 
nevertheless, were used little in comparison to salt and oil (18% vs 76%; 10% vs 95% in the first and 
second clusters, respectively). Concerning the level of doneness, cluster 1 preferred less tasting a rare 
or well done cut of beef at home than cluster 2, while in the second cluster, approximately half of the 
consumers showed a preference for a specific degree of doneness different to the medium one (22% 
in the first cluster versus 48% in the second one). In other words, cluster 1 doneness preference was 
more in line with the medium degree of doneness provided at the central location, while cluster 2 
had more extreme preferences that could be better accommodated in the home test experiment. As a 
result, the possibility of adapting doneness to personal taste may affect those consumers who are 
more sensitive to this characteristic in a favorable way, probably being less demanding at the moment 
of rating. Following the consumer behavior literature, under this assumption, consumers’ 
judgements are influenced by their attempt to be self-consistent with their previous choice, reflecting 
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a post-rationalization of the previous behavior [38]. This fact may explain, at least to a certain extent, 
that the second cluster gave higher ratings than the first one. 
Consumption frequency reveals that consumers in the “Hedonically demanding” cluster 
consumed more frequently beef at home (83% consumed at least once a week) than in the “Pyrenean 
sourced prone “cluster (70%). A higher consumption frequency could imply a higher experience with 
the product [39], and higher taste sensitivity [40]. This factor may also help to explain that consumers 
in the first cluster were more demanding compared with the second cluster. 
Results also show that consumers in the first cluster knew more cattle breeds in general (66% 
versus 48% in the second cluster), and in particular the non-autochthonous breed “Limousine” (27% 
versus 10% in the second cluster), whereas no significant differences were found in the case of the 
local autochthonous breed “Parda de Montaña”. A higher level of cattle breed awareness may be 
related to a higher experience and involvement with beef, which may imply assigning more 
demanding ratings in general.  
In addition, consumers in the “Hedonically demanding” cluster knew more (55% versus 33%) 
and purchased more regional quality certified labelled beef (33% versus 14%). This fact may be linked 
to a certain extent to the rooting of the consumer to their region of origin, since 71% in the first cluster 
(vs 55% in the second one) had spent all their lives in Aragon, the region where the study was carried 
out. Combining this result with the previous one, we can infer that despite the link of the consumer 
with the own region of origin can be interpreted as a possible source of ethnocentrism, it does not 
necessarily imply a higher local autochthonous breed awareness, and neither have a strong 
hedonically positive impact over its ratings.  
Table 4. Consumers’ segment profiles of the two clusters identified in the home use test. 
(%) Socio-Demographics and Other 
Consumer Characteristics 
Hedonically 
Demanding  
(84%) 
Pyrenean 
Sourced  
Prone (16%) 
Total  
(N = 133) 
Gender: Female 52 62 53 
Age ***:    
18–34 29 29 28 
35–64 59 38 56 
≥65 12 33 16 
Net income:    
<1150 €/month 30 29 32 
1150–3000 €/month 56 52 55 
>3000 €/month 14 19 13 
Level of studies ***:    
Primary 12 29 19 
Secondary 49 47 46 
University 39 24 35 
Evaluated sample: Adding salt & oil *** 76 95 80 
Adding spices 18 10 16 
Degree of doneness: rare or well done  
Done *** 
22 48 26 
Frequency of beef consumption at home:  
At least once a week ** 
83 70 81 
Knowledge of: any cattle breed *** 66 48 63 
‘Parda de Montaña’ 49 52 49 
‘Limousine’ *** 27 10 24 
Knowledge ***/Purchase *** of a regional 
quality certified beef 
55/33 33/14 52/30 
All their lives living in Aragon ** 71 55 68 
Note: ***, and ** reveal the presence of statistical significant differences between clusters at 1% (p ≤ 
0.01) and 5%, (p ≤ 0.05) respectively, according to the chi-square test. 
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4. Conclusions 
In the European Union, the autochthonous breed and mountain labelling are voluntary schemes 
available for farmers and processors to identify and differentiate their meat products in the market, 
with the final goal of contributing to the sustainability of rural communities as providers, not only of 
high quality food but also of ecosystem services. This paper represents a first step into analyzing the 
impact of the mountain and autochthonous breed claim on consumers’ acceptability of beef. A second 
novelty of the paper lies on comparing informed ratings under two alternative environmental 
settings, home-base, and central location. In contrast, most of the previous studies focus either on 
other beef attributes, on trained panels, and blind tests. The rationale behind our approach responds 
to reduce the gap between experimental and real consumption situations, in order to get a closer 
approximation to the potential performance of the products in the market place. 
Our results suggest that the claims of Pyrenean origin and autochthonous breed convey relevant 
information to consumers, and hedonic valuations are raised accordingly in the identified test. 
Therefore, the currently under-used quality schemes could be successful in promoting mountain and 
autochthonous beef breeds consumption. Nevertheless, the intrinsic quality properties of the meat 
need to be maintained or even improved to motivate future consumption, as blind acceptability 
reveals a close competition with other regional or national products. 
Interestingly, we also find significant differences in the ratings between the two environmental 
settings where the identified test was carried out, with higher ratings obtained in the home test than 
in the central location setting. In previous literature on home use tests to evaluate consumers’ 
acceptability, the degree of testing discretion is still highly constrained. Consequently, home and 
central location ratings obtained are relatively close to each other, probably because consumers still 
perceive this home test as a laboratory experiment. In contrast, in our study, we gave more freedom 
to adapt cooking to the consumer’s personal taste, and as a result, a higher divergence with blind 
scores is obtained, and the impact of information on origin and breed is reinforced. These results 
indicate that laboratory data based on the central location test could be used but only partially as a 
predictor of consumer liking at home.   
Our analysis has also detected a small niche market (16%) for Pyrenean cattle breeders composed 
by a bigger proportion of older people, women, who do not like medium doneness, with relatively 
less knowledge of breeds, less consumption frequency and less purchase of regional quality certified 
beef. Nevertheless, the other segment of the market could also be interesting, due to its larger size 
and higher frequency of consumption, but might be difficult to reach because of their relatively worse 
valuation and lower awareness of the autochthonous breed. Therefore, in order to increase the 
potential market for urban consumers, and helping to the adaptation of the local calves’ production 
systems to the new market requirements, the development of some marketing strategies could be 
advisable.  
Thus, findings suggest that improving the Pyrenean autochthonous breed awareness constitutes 
a relevant tool. Moreover, promoting the still scarcely used EU mountain farming labelling, or even 
adopting a joint strategy of adding this label to the autochthonous breed claim may provide 
satisfactory results. However, further investigation is needed in order to assess to what extent a 
favorable hedonic rating may trigger the final purchase of the product. Likewise, further 
confirmation on the acceptability of Pyrenean and autochthonous breeds would be obtained with a 
larger number of samples. Finally, consumers’ evaluation can be clearly influenced by their food 
consumption habits and culture. In this sense, the impact of the regional claim disclosure needs to be 
read in the context of a common regional origin, of the product and the consumer, and accordingly, 
the region of origin (alone or in combination with the Pyrenees) is not expected to evoke a response 
shift of the same magnitude amongst consumers from other regions. Therefore, analyzing the 
influence of the Pyrenean origin on consumers from neighboring regions across the Pyrenees or 
comparing the influence of this origin on rural and urban consumers within the same region could 
also be relevant. Exploring these issues may constitute a future extension of this avenue of research. 
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